Effect of moisture content, temperature, pressure on the extraction of Vernonia Cinerea by using supercritical carbon dioxide extraction and its qualitative analysis / Mohd Asyurul Khazwan Rafaie by Rafaie, Mohd Asyurul Khazwan
 
EFFECT OF MOISTURE CONTENT, 
TEMPERATURE, PRESSURE ON THE 
EXTRACTION OF VERNONIA CINEREA BY USING 
SUPERCRITICAL CARBON DIOXIDE 
EXTRACTION AND ITS QUALITATIVE ANALYSIS 
 
 
 
 
 
MOHD ASYURUL KHAZWAN BIN RAFAIE 
 
 
 
 
BACHELOR OF CHEMICAL ENGINEERING 
(ENVIRONMENT) WITH HONOURS 
UNIVERSITY TEKNOLOGI MARA 
2017 
AUTI{OR'S DECLARATION
I declare that the work in the thesis ul.as carried out in accordance with the regulation
of Universiti Teknologi MARA. It is original and is the e'esults of my own, unless
otherwise indicated or acknowledge as refbrence work-
I, hereby acknowledge that I have been supplied with the academic rules and
regulationsUn.iversiti Teknologi MARA, regulating the conduct of my study and
research.
SIGNED :
DArE , ...?.F. lf*n*g
MOHD ASYURI]L KHAZWAN BIN RAFAIE
STUDENT ID :2013730941
SUPERYISOST' S CERTIFICATION
We declared that we read this thesis and in our point of view this thesis is 
qualified in
terms of scope and quality for the purpose of awarding the Bachelor of chemical
Engineering (Environment) with Honours'
-ho^
Sigrred:
Date: ..
Co-SuPervisor
IrMohd Azahar bin Mohd Arif
Faculty of Chemical Engineering
Universiti Teknologi MARA
Cawangan Pulau Pinang
13500 Permatang Pauh
Pulau Pinang
iv 
 
ACKNOWLEDGEMENT 
First of all, I am grateful to Allah S.W.T for the good health and wellbeing 
that were necessary to complete this book. I wish to express my sincere thanks to 
Mdm Noorzalila Muhammad Niza, my supervisor. I am extremely thankful and 
indebted to her for sharing expertise, and sincere and valuable guidance and 
encouragement extended to me. A huge appreciation to my Head of Programme, Dr. 
Aida Zubir for give an opportunity for me to use and access our faculty laboratory to 
complete my research for this project. On the other hand, massive thanks to other 
lecturers who made my research possible in term of technical and writing as well.  
 
I place on record, my sincere thank you to Ir. Mohd Azahar Mohd Ariff, my 
co-supervisor, for the continuous encouragement and morale support. I am also 
grateful to Mr Mohamed Syazwan Othman, lecturer, in the Faculty of Chemical 
Engineering UiTM Pulau Pinang who always gives a support in term of laboratory 
handling and make an idea to improve my project. I take this opportunity to express 
gratitude to all of the Department faculty members for their help and support. I also 
thank my parents, family and classmates for the unceasing encouragement, support 
and attention. I am also grateful to my partner, Mr. Zulkifli Abd Gani who supported 
me through this venture. 
 
 
 
 
 
 
 
 
 
 
xi 
 
ABSTRACT 
Most of conventional extraction methods use high volume of solvent which is highly 
toxic to human. To extract botanical materials for human to consume, it is better to 
use lower volume of solvent as possible [1]. The selection of supercritical carbon 
dioxide extraction method is based on the method properties that have a great 
operating condition that has lower extraction time, low solvent usage as well as the 
ability of the carbon dioxide properties that have a good interaction to the sample for 
the extraction to occur. The usage of alcohol as a co-solvent also can be implemented 
with much lower volume compare to conventional extraction method. However, 
moisture contents analysis need to be identify first before the extraction begin. From 
the experiment, it is found that the samples need to be dry in the oven for 9 hours in 
order to completely remove the moisture contents in the samples. The optimum 
operating pressure and temperature is 350 bar and 60°C respectively. The qualitative 
analysis study of VC has been done by using LC-MS. From the analysis, a few anti-
viral and anti-cancer compounds has been found such as salvigenin, robustaquinone 
H, which prove that VC has a great potential as an alternative treatment for cancer 
and virus type flu such as dengue and malaria. 
